PATENT ABSTRACTS OF JAPAN 



(IDPublication number : 1 1-348753 

(43)Date of publication of application : 21.12.1999 



(51)IntCI. 




B60T 8/24 
B60T 8/58 




1 

(21)Application number : 


10-332652 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing : 


24.11.1998 


(72)Inventor : 


YOKOYAMA TATSUAKI 








TSUBOI TOSHIHIRO 



r 



(30)Priority 

Priority number : 10114126 Priority date : 09.04.1998 Priority country : JP 



(54) MOTION CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy of motion control 
of a vehicle. 

SOLUTION: A target front and rear force Fxa, a lateral force Fya, and 
a target moment Ma as a sum of the front and rear force, lateral force 
of a vehicle at the time when a slip rate Si of each wheel is 0 and a 
target front and rear force Fxt and a target moment Mt of behavior 
control are calculated (S250), and a differential coefficient indicating 
changes dFx, dFy and dM of the front and rear force, lateral force and 
moment against a small change dSi of the slip rate of each wheel is 
calculated (S300). Based on the difference between the target values 
and the actual values of the front and rear force, lateral force and 
moment and the differential coefficient, modified amounts dFx. □ Fy 
and dM of the front and rear force, lateral force and moment are 
calculated (S200, 350), a modified amount nSi of the slip rate of each 
wheel to achieve these modified amounts are calculated (S400), a 
current target slip rate Si is calculated by modifying the previously 
calculated target slip rate by the slip rate modified amount nSi (S450), 
and a braking force of each wheel is controlled so that the actual slip 
rates of each wheel become the target slip rates (S550). 
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3 0»iMx.JfCPUt ROMt RAMtAm***- 

[0 0 8 0] m$lS:«iJ«l^E 3 0 ti, ^JEOiP < 121 2 ;n; 

^EI7lc^$nfc-7n-^ + - Mifi^v^ #^<7)X'J-y 
7°$ Si A^'0-ei!5-s.t i<o^«(7?iifi:^)Fxso . mtiF 

ysQ. ^-}<> hUsot^nmWji^^it^'t^fztt' 40 
^m(7>S9m^ikt)Fxa. «:bFya. ^-pOMvIa tit 
«(7)«tr^:f3. atl. ^-p<> hCO^ibd Fx . dFy. 

dM«-^-rgi#S:8Fxi/a Si , aFyi/asi , a 

Mi /a Si *?»»i-;&o 

[0 0 8 1] f7ts^^©j®^g3 oti, smmmtiF 
xikmm<om'i$:tiFx tnm. "^nm-^jFy^tmrnnm 

Mti^JMSi/'lS^ilSaFxi/a Si , aFyi/asi , so 
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aMi /aSi lc*o'iiRm«ffliJ: t)Mm*O^IEfi 
a Fx , W3<r>^iE^S Fy . > }-<r)^i£M.SU 

mmn^fttz^^T. 'J -7 T's^s-jx. 'J y^^^iEfia Si 

[0 0 8 2] ^\zm2 7}m.mT ^Z7f^^flfz7U-^^~ 
[0 0 8 3] t-fXx-y OlcM-v^Tli^^O;?.'; y 
y*Si i)^^it\.^iX^mmtLXQ\.ZW£.^^il. 

•fi 0 oici«'v»rii*«&aftVvd^«-^-r«-f-<^^*ii 

;t(kjiJ^f tJtL, X7- -y:f\ 5 0 ic}«-v^ri±113 tc^§lr;t 

[0 0 8 4] ;^.-r -7 :/2 0 0 tcJ«-v»Ti±ll4 
;v-^>HtaloTfrliIo;^'r y rs 0 0 icj*-v»-c»^$ 

tLTtiS^!^'; -y 7*$T*<7)*:«(7)mrf^tlFx , fll:tlFy , 

-•f^VtZ{^or^ffi<0§^t(r^:tjFxa, gSSi*Fya. 
[0 0 8 5] X7"-;'-r3 0 0Hj$'V^TI±±IB^9S.y'l 

1-2 8S.r/^3 2 ic(¥or*wotfrf*t)(oei«8fcaF 
xi/asi , ®^j<o^#ia:aFyi/a Si . 
o«^3gcaMi /a Si **?»ir?ii-&o 
[0 0 8 61 ;^T- y 7*3 5 0 JCjS-v^-CliifBSlS 3 tcfie 

':>X^K^fLW\k;n. > KOg^ftFxa. 

Fya. Ma h||^<^)fiiFx , Fy . MtCOilMtLT* 

^Ottrm:^J<Ol^iE»a Fx , «*w<^iEa:*Fy > 

[0 0 8 7] •y7'4 0 0l-2f$-v^Tiill6lc^$tL/i 
;u--^>tcfi£c.-c#*&wx'j •;/y$<;o<^iEl:a Si 
■th-Kh.-^^ (*3 9) ;4*?Si©S.tL-5 

m<nw\k-n. m:. ^-p<> > t gsitFmi;. g«« 
ti. g^^-p(> h tc»^A?-om-'i.x'; -^y^^^jE 

»<75^ *>. ±fa^3 4 tCT«$*t-2.iFffiBCS:L ^ ft/Mb 
■r-5#S&<o:^ U y^o<^iE»* Si **±S5S;3 5 icfife 

[0 0 8 8] 7'4 5 0 tc}S''/^riiMll<7)g^lX'J 

•;'7'$Si ix-r v7'4 0 0 tcJrS-v^TjtS^tLfc;^ >; 
■/^(O^iEfia Si (Si +*Si ) t LTi^iE 



(10) 



1-348753 
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10 0 8 91 7.y- 'j-f^ 0 OtCif^v^Tliliiyu^^fLf- 

ij 7 ys^ji? i >; S i * i 

[0 0 9 0] 11 3 $ fitz^^<D7. <) y:fM/3T mW 

LT«Jjnj^JSOiiM, BP*)*«<0«i-'<l}j!JDiaSVyd** 

y?r =/9-Lr y /V 
[0093l;^-r-;'yi65 (ZifS-v^r l±»iSiffl/?rc^-IE 

■rv>i*»5:*-(;o*!lS0**fT*>ti., 5^ifi|gijd*tf t>tL;t § 

[0 0 9 4] |t|^(c;^-r •;;7'1 7 SlCjS-V^TIif^^iO^^ 

Vy-fAfir 3ii*-/?rc*^T-*-5;i^5;6>(Of!JSIJ;i*ffto 20 

0 '^il*^, #5fefflS0**^Tt)tL/c t i ici±x-r y y 1 8 0 

pf =-^f +/3 + Lf //V 
[0 0 9 7] X-r >'y2 1 0tc5S'V^ri±g«rS:t)SDjitJK 

yu= (Gx^ + Gy2) >/2 /g 
[0 0 9 9] ;^'r-y7'2 1 5tc2fS'V>Ti±^:#;<^Haf^jDJt 

gAWi tco« (Wsi+AWi ) i:LT?«»?*lio 
[0 10 0] 7,7-y-f2 2 OUM-v^Tli^t&<Di^'; y y 

•7-2 2 5 HjJ-v^Tlifl^e^lei i)^iLy.\tOX-hi>ii^^ii^ 
n^it. ^'&mW^t>ixtz i: § H l± ;^ X y y 2 3 5 4o 

txi siy'flitiFtyi i}mn^fiz>^ i?s;^x-yy2 2 5~ 

2 3 5l±#l&feH^=fT$tL^c 

[0101] ;^-r y 7*2 4 0 i;S^v^r(±*:#i<7)itrm*F 

yc =V ^/ (1 +Kh V^) H 
y t =y c / (1 +T s) 
[0 10 4] ;^7"-y y2 6 0 lCi*>'^Tl±TI2<^S4 7 

H:DVIiHSr*'f-;u-^-:^ t LTTfB<!0S:4 8 
DV= (yt -y) 
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X (=*i^v) \zn-th^W<r>m.-t^^&mvy <7)itv 

y /Vx t LT$f^<07,'J -y T'ft ;9>6^?*»S.n-&o 
[0091] >^r->7'16 0 IcJ^^^TIiLr €r*:9i<7)* 

S4 2icseoT^»<7);<.ij •;.7'^i/?r f>mn^*ii>o m 

[0 0 9 2] 

(4 2) 

:d-^^;^T- y 7*2 0 O-^ittfo 
[0 0 9 5] 114 IC^^itTtiS;^ 'J -y T'^T-CO^liSi^ 

7^ -y 7-2 0 5 icjj'v^rii. mm-^ f u«o-ifi^<7)^jrc 

A^f *^r»ffSti-& Lf ^MmcoM't^tm^m 

[0 0 9 6] 

(4 3) 

[0 0 9 8] 

(44) 

*1 1-2 OirtJeoTjg^StL, JX.7"y r2 4 5 IZSJ-V^ 
TI±±IE^2 9 lCfie<pTm«cO|||^<75mfm:^3Fx ^ 

7*2 5 O-^ittfo 
[0 10 2] 0 5lc^$^x;t»WOg«llr^tjFxa, g 

•7'2 5 5 tcM-V^TIi> Kh i :^ 9 \^ V 7- ^ y r f t L 
H=S:*'f-;i'^-;:^i: LTTSE<0^4 5 iZ'^-oXEU^ 

y^y^mU^t LTTE<7)5t4 6 ire^o T*rS a - 

3-u-ht:%m-t^<^momismmGy ^jdi*lt 

[0 10 31 

(4 5) 

(4 6) 

i,z'^-oxmM-^tixix\^^o 

[0 10 5] 

(4 7) 
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(11) 



S^mW-l 1 - 3 4 8 7 5 3 

20 



DV = H (yt -y) /V 

[01061 :^r'y'f2 6 5 ^c^^v^T(i a - V- Y y (7) 

101071 :^y-yf2 7 Oizn\^^Xl±VV y hT^ y 

Mt =KiTi (fi-ftt ) +Kn£ (/? 
[0 10 91 ;^-r:yy2 8 Oic2r^v^T»iTfH<7)3S:5 0 
fi^oT^&Kg t»«0®l:Mass^»:^3iDiiSgi:0 
Fxt = — Kg Mass g 
[0 1 1 U x-r 8 5titr^v^Tti#*&0:^U y 
;6^0-C*^i:§c7):f:»icOmrf*:*lFxso . «^?Fys 
o. > hMso;J>-*±fS^3 0 tcS£oT?t»^a. 7. 

■r^> >^2 9 oiizny^>xi±^m<^smm^ktiFx2i. mt}F 

ya. > hMa 3&*±fES:3 1 tcS£oT{$^§a. L 

:^^^^ky^'Ty y3 0 O-^^itfo 
[0 1121 m6l,Z7jk^fifz^^(DysV yrm(Oi^lEm 20 

*^WdsfrStnVdsfl;i^-e:K-F:Ml iZ^^^fl. X x 
7^4 0 4 tzJ^v^Ttimr^co;^ U y':fnpi ^^iEXhhi)- 

v-f^ 1 0^-51*;^. ^'^mW^<i^Mz}L^\Z\t7.^v 
7^4 0 e-^ittfo 

[0113l;^x^:^y406 tlH^v^Ttig^^-^ > h 
Ma *^ft-e*^:6-S:d-<^*lJglj7&-*^T^tt. S^fflg!J:ji>-'^f t> 
ixytt |^H(i;^x '7y4 1 4-^ii^. #^*Ugij7!>^tTt?ti 30 

/::^^t::iixx';/y4 0 8 tcS^v^r^&mr^co;^ V -7 

WiWiZTs'rv'f^ 1 OlCifS^V^Tfig:^^-^ > hMa:6* 

%\z\t7s7'v'f^ 1 4--3i<i^. ■tS^JSlJ76-*^T^nfc^ § 
tc(i;^f- */4 1 2 U *y y^colgJE 

i*^ sfi iiw-r-i^m^wdsfid^s uK^^n^o 

[0 1141 1 7^c::<.x'v 7^4 1 4 uj^^v^rii^m^Jiyf 

fi^WdsrrSUnVdsrl;$>^-^a-Ptll tC|S:S^;IX. ^x*;/ 40 
7^4 1 6tliS^V>Tt±m«&OXU y^^^r :^^^IE"e*^ 
S;&^<7)WglJ:i^tf:b^. ^^mW^^Mzh^\z\t7.^ 

7^4 1 8--aitfo 

[0 1 1 51 7 7^4 1 8tc2f^v^TtiB11^-;^ > h 

Ma i)^^X$):hi}-^i)-(DmWi7t>fi. S^WSiJ^-'^T^b 
tLT^ctitKi;^^ ^7^4 2 6'^3icJ^> #^*USij75>-'^Tt)tL 
Ttt i^itixx-y 7^4 2 0ti]K^v>T;&f^^O7.U 
CO^^IEl:^ SrrtCWi-^fi^Wdsrr*^5tCS^$^fL^o 
I^^tli;^x';/y4 2 2tcSS^V^TIiE1i^->>bMa** 50 



(4 8) 

7'J:»3^&Kg 7^2 7 StlJ^v^Tli 

KiTiai/^KneS'-ea^itiEO^afc /?d S-i^lffiOy^ 

C0§^;^^J v7^^SLi;f§^;^U y'fn<DWi»mt LXT 
ffiO*4 9HSeoT*itl$IJ«c7)g:g^-^>hMt 
^^ix^o i^g«;^V ^;'yft^t SU^B^:^U 7 7^fto 
«^ffiy9tdli{prtLfe 0-e*oT4 J:v^o 
[0 10 81 

-y?td) (4 9) 

mt Lx^W)mm(DEmmkt}FxiimM^ti^o 
[0 1 1 01 

(5 0) 

nx$> ^ i>-'S:^-<Dmm^fft>ti^ ^^mu^^t^titz t 
^mi;^'r-7 7^4 2 6^m^. -^^mm^nt^fitzt^ 

iz\±:^y'y 7^4 2 4 uS^v^T:£f^^c7);^ u v y^<7)<^iE 

1:5 Sri iiZn-t^hm^WdsTl^^S K^^^tl^'o 
[0 1 1 61 :^'r y y4 2 6tli?^v>TiiXx'y y4 0 2 
-4 2 4 m^V>TKSSinfc*«&0-X 'J 7^^<0<^iES 
5 S t^^d'i-'?)*^Wdsfr-Wdsrl =^fflV^T. JifS^S 4 

iiZxm^fi^mmm&L^m^Ht't^^^cD:^^) y^m 

(D^lEMa Si 7!i*±i5S:3 b^zit-oxmn^ix^o 

[0 1171 mi [z^.^fifzsm:^') yy'mmEmn)^^ 

»«S(0 3-l^- h y'^^lEXi>^ib^^jb^<DmiU^fft>fl. 

"s^-mumt^fifzt^izitxT-yys 1 o-^-ii^v.. n 

^miU^^t>tifz t^izUJ^^f-y^b 1 5 {zt^\^>xm^ 

ogS;^ V y rmsTTRz/STi^^^ti-^^ixoiiZ^^^ 

ix. L3^--^b^^:^■r :y 7^5 5 0--ii«>o 
[OllSlT^x-y^Bl 0 US5^v^Tlig11^-> > h 
Ma *^jET*A*)^of^^(7);^i; ';/y:ft/?r i}^nx$)y)R 

tL. #^«g^J7!l^^Tt>tL/:^iU^iXx'7 7^5 1 

^^mHmt>1xfzt^Klt^<Dti:^y^yyr5 5 

[0 1191 :d-< LXm7^<DmmMmAZXtilI. Ts^- y 
y 1 5 0 \z^\^^x%,^(r>7s V y^Afir ^mM ^fi. :^ 
^y-f2 0 0(iK^v^r^^Ec7)*«<7)Btrf^:f:jFx . «i^)F 

y . > hM:6-^»»^tl. y>s^v^2 5 0 llJJ^V^r 

U/y T'^Si *^0"C*)* t §o*:SS<75ltrf*:^jF 

xso . ^^3Fyso > ^- > h Mso^*WC0^i6S-$S 
^l:^-^^/ji60g1iltfm^jFxt5:r/gS^-;< > hMt 
^COfOt L-r*:^Og11ltrt^:/jFxa. «^jFya. 
>fMa m%n^^. ;^X'7 7^3 0 0lcJf^V^T#ft<7)7. 

V «y:f^(^)^/h;i^<[:d Si tiWi" *fSo mr^ ti. « 

^J. -^-pi > hcO^^fbdFx . dFy. dM^^i-«^^ 

SfcaFxi/asi . aFyi/asi . aMi /asi 

[0 12 01 ^^c;^'r7 7^3 5 OtcJS^v^TgSliFf^tlF 



(12) 
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^iFy ton, g:^*->>hMa i: ||S<0'=&- ^ > h 

MtoMSUf««|gtaFxi/a Si , aFyi/asi , 

a Mi /a Si ic«o-#Jix«?jJS[i-j; t9M^t:tio^iE» 

* Fx . «^)<0^^jEs:5 Fy , > hco^^IES^M 

^lEfi^Si tmn^fi. y4 5 0 tcJf^v^TlfrU 
Jt» $ tL;t g S;^. V ■fm'':^ 'J y^<^iE» S S \ \z 
■C^^jESitSi iJ4-|Bl<^i^:^'J •^'•T'^Si 10 
7.7- -J -fs 0 0 i;iS-v>T-j2;>iiut5i::Tg:^;^'; 

-So 

[0 12 11 '^^iXmw^n^mWM^-^fLMi:, wm<r>m 

miYx Ti^gSttrmiJFxalC^: 15. «t)Fy t^EWmt) 
FyalC^I), •t-^ > hM**gS*-> > l^Ma IC^r-S 

i n ^m<r>:K u -y y^^fftijfti ^.it-so-e, *ffi<^3a, 

10 12 2] #Ull^cO^Jfeff^|gtcJ:tt|f, #^<7);^'J 20 

•;'7'^^iE*<y Si t4^«o*:«(7)t(r«ti, ^- 
jE»t LTJiffiS:3 5 {zm.-^xmn^flhn-C^ WM"^ 

^ o 

[0 12 3] S fc*^coai6S-^^-fl:$-^;&7ttocDB;^ 
*>cBfi:7i»*gSH!ff*^>at/fg^*-^ > hW*T-*-2.%-g- 
lew, «^JOeT**#iit5H^:>/>/cJ«), 

mm'ikURzfEn'e- > }-i.zmx.xEmmM^^m^ 

[0 12 4] tfzm9l,z^^iXX\,^i,ta<. ^^1 OFR 
J^zfi OWJDX') -y/ft/?r o:^^ i:v>t i tc 

g«l;^'; y^SrrSU^SrlA^iaSV^IttwJif), ;i-35-S4^t 

iR.izn^-xmmij\^t^^m^iii>t^ ^n<r>v-n^m*^ 

[0 12 5] mni<omMMBl'ZJ:tH£. 6 5 

-18 0 HM-V^T^I^W;^ 'J yft y9r <D:^i 
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rc\Z.WC&^i^fz^WX~X7.y-v-fl 0 OJ^PIA^^^f 
(;«>^»Og:^;:^ >; y -r^^SFrStf Srl^^PtSv^ltUJtg 

^ f^^O^|fei$g**/h ^ig r * i t IC^EH LT * 

^ o 

[0 12 6] S;t:&fr*&nov^rili OK^^fix^^i, 

Sfrt:6ttrllA**SlH-§-x.*WgL*Fxfr SJ/f^^Fyf 
r tcO^^liH 1 1 (A) lc^^ixrv>^iil9-C$>»3, 
*«f^<^;^ 'J rfm S fr t S * - > 

> fMfrtCDBI#«±iai 1 (B) (C^$*tTV>*ai3t? 

[0 1 2 7] 11 1 1 (A) lc^?ixTV^-&$q < , t; y 
■^^Sfxi)miz-ti,\Z'DiLXmm.t)FyifT (±#MIC^^ 
Scil'^L, «ijFyfr l±*iiJEtc«^JS:*:i--5 L, * 
-p< V hMfriiHI 1 1 (B) tc^StLTV»SSP< -y 
■/^Sfr^J^^^gco^lT-^^t §Ub'-^114-;frL> kf- 

[0128] ttlo r :&tfr^<75 'j -y s f r <r>^iLi s 

S f r {Ztii- Z a* Wdsf r 7i«-^<7? ttEW^-^y hU 

*tu»«o;^ U -y S f r (n^JE^ # S f r 7!i^Jtf?6<j:^ § 
«£it^^tt;rt?^;!iJiSeL, -?-O;ti6^mr$&<0g«x>J -y 

y^ssfr*f.irAcofii^(cj$-v^Tffiiiet)ic^-fl:L, 
mmimiEizum-r^zt^mmx'^^o 

[0 12 9] ii!5i«>ifc»±:fe^S&Uov>T«>|B|;HlT-* 
X'J y -y^TiJlETabl) J.oi;^*-j« > MVIa ;6*jE-e* 

[0 13 0] mW^nmWMMizXiUf. ;^ 7" -y 7*4 0 4 

-4 1 osy^^7^ y7'4 1 6 -4 2 2 icM-v^r^^og 

^Six, -€-(0«tL**4)S t |;lcl±-5-*t-r*t;^-r y 7*4 0 
8, 4 12, 4 2 0, 4 2 4 US«^v»TitI&i-«.*:^<Dg 
>; -y y^CO^^IEl: 5 S i tCJt-f ^ S^Wdsf r ~ Wds 

[0 13 1] ttzmT^nrnm^mAzxtus^ #$&<7?g^ 

i±$:t&(!o;^ -y yf^nW^tH'tx-tj: <g;^^-p<>hM 
aO|3F-?-65|-|tLT=fT^fct>*t*0-C, 'J y T'ft 

o^?-f-<7)<^itc*o*<^i'6-nJtLr#l&<7)g^x'; yy^ 

^ffc-f *jStL**4:V»^^cauJ«>v>T^$&(7)g:^;^ >; -y 



(13) 



1 -3 4 8 7 5 3 
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(DmiES^S Si tZ*>H--SS.^».Wdsfr~Wdsrl A*^'£>iltC 

Sfb-r c: t ^ 5I« Kih-f -S. i t **-c § ^ o 
[0 13 2] Muai 2tc^$ii-Cv»4$n<, §;g|*- 
> h Ma t ^^<D:x, ij yft ySr W!RF-^**iS<^*^(Z 

> h^itfiS-f i ^y^^Srr, Sri** 

[0 13 31 itilc**LI21^W|life®.^l-itLlf, 

•yT's 0 5Xi±5 1 oici^v»Tg«^-> V 

t;?.-r-;'7'5 1 5 HM-V^rf^^i^g^^ 'J •vT'^SrrS. 

Fyt = Kyl (fi-fit ) + Ky2 

[0 13 7] 



FFxa' 




'Fxf 




"Fxso" 


Fya 




Fyt 


+ 


Fyso 


Ma 




Mt 




Mso 



10 13 8] tfz±m<Dmmwmizn^^r{i. 7.^-7 -f 

5 5 OUj$-v>-C#|&<OftlJ«):tj3!|J$U«S*T.-J,itlcJ:l5# 

^<r>%^.<r>7. u -y -/^^Ji^x u -y 7"^ s i \,zwm 

101 3 91 ^ /ciJEOH^^lcM-v^Tli. 
5 5~Xxy7'2 8 0 tctz^oTfS^^tL-S) J; d terror 
Mt Xll^HlftlJfflK^BSM^tlFxt, gei«itJFyt. g 

[0 14 01 StCij^tO^Mf^^t^SS-V^TIl. #|&COg 
[0141] 
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y^Srl A^-e-tv-PtLO lCfi:z«Sn*<7)r% f^^O^U 
[0 13 4] Jil.±lc2fS'V--ri±:*%?§^^^(7)^i&?f^^i:: 

10 [0 13 5] 0flx.lf±jiO^Mfl^S^.US5'V^TJ±, T^T-J 
:/2 5 OtCi^-V^TMlOg^Kr^ijFxa, g^«*Fy 
a. g11^->>hMa Sr®S-f -S;t*0^3 1 HK-V^ 
■C#Ii)$IJ^<^g««;tl*sO IcIS^^n* J: d H^oTv» 
#i&llHJ»«7)g)gl«S^jFyt**KyiayfKy2S-5-*t-r 
*tiE<^^ISi: LTggl*.-;>i > >Mt t R^giTIBOsS; 5 
1 lessor *:^Og:^frf^*Fxa. g^«* 
Fya, gfil*-p<> hMa 3!)«Tfe<0^5 2 lC{jeoTa» 
Stir t J:v^o 
[0 13 6] 

20 

(/3d -/9td) (5 1) 

[%2 31 

(5 2) 



So 

30 [014215 2 <r>mWL IC J: *t«ir, mffi^-^fi 

[0 14 31 */cW*S3<^««lcJ:H»f, ^ilOggl 
©J»icj: 0 g11fflJ«l:^$aicj.o5S«ic«a-tsc:i: 
10 1 4 4] t /ci»*«4W«fiElCj:mf, #l&<Dg:^ 

40 s J; d g mm^<n>m'A±'^'ism%%v~. j: »m 
$tL, »g«iM»*oi^fbi:(cT«nBiS[ai^n^cg^(w 

[0 14 51 f3t^*:fi5 0«B£tcJ:irlf, 9'i'<!^T 

«^iJ:-e«>oT, :¥#SoailiS:|c3efb$-ti:SU®L;t« 
50 «S:4:@Ui-t-Si t**-CiSo 
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[0 14 61 *^cS*S6 0«B£l-itUf, ^-CO»|& 
10 14 7] */;^^«7<D«gtUJ:*tlf. 3-*-^ 

L T ;^ e > 7S*B«;ft ? K * i t * niig-t a i 
[0 14 81 tfzm^^8<om^i<zxixis. sm:^') y 

ii^^h ? -r r ^ i t uteH L Tm«*«;^ tr u a c: 

[0 14 91 trzm^m9<Dmmziixi£. ^^(D^^m 
(CIS tT#<&<75gs;^ r^o^fbSK**-!-***^** 
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